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INTRODUCTION 
This describes Bald 
and nest-sites in Florida 
National Park (ENP) over a 31 year the Bald is the 
most studied diurnal raptor in North America (Palmer 1988), I believe the 
of Florida Bay 
1) The and 
rare for 
of the database 
involved in this work is 
Southern Florida, with its 
attained for a consumer, 2) 
climate and is the 
extreme southeastern limit of the range, and 3) The 
is at its natural (i.e., pre-European settlement) 
been the devastation of and 
habitat loss that eliminated or reduced the of most other 
areas. 
The Bald is found North America from coast to coast as far 
north as the arctic and south into northern Mexico (Amadon 1983) . It is a 
71-96 em, 3-6.3 southern birds at lower 
raptor that feeds on fish and, is found close to 
water (Palmer and Gerrard in Palmer 1988) . 
As the national emblem of the United States the Bald has a 
of attention and acceptance than most raptors ever attain. 
However, there have been those who persecuted Bald under the 
incorrect 
children), or who 
upon livestock (and even small 
for (Barnes 1951, 
Smith 1969) . As a result, levels to decline with the 
in the 1940's the most of Europeans into North America. 
serious threat to Bald became the use of 
based 
resulted in low 
decline in 
DDT and DDE, which caused and 
(Gerrard and Bertolotti 1988 et al.). The 
that followed led the U. S Fish and Wildlife 
1 
Service to list the Bald as an in 1967 (32 Federal 
4001) . With the of DDT in 1972, showed 
of recovery 1982a); but most 
are still found in relict in Florida, the 
Bay area, the Great Lakes, and the Pacific Northwest (Green 
in Simons et al. 1988). As a result of successful reintroduction programs 
the Fish and Wildlife Service has the status of the Bald 
to threatened (USFWS 1990) . However, habitat loss and increased human 
interference are still 
197 5) • 
declines in some (i.e., Brown 
- Unless otherwise noted, the 
is taken from Palmer's (1988) exhaustive review of available 
information on the Bald Information Bald 
from communications with Dr. William B. 
in ENP is 
Jr. (Research 
Scientist, South Florida Research Center, ENP) or from my own observations. 
- Bald take up to five years to attain the familiar white 
head and tail and dark-brown of adults. are 
uniform dark-brown with white under the and base of tail. 
Each year thereafter, about a and variable 
array of dark and white patterns, with the cere, tail and iris 
a more or less 
1989 for details). 
Habitat - Bald are 
is concentrated, i.e. estuaries, 
is in 
variation in tree 
toward a definitive adult condition (see 
found near open bodies of water where prey 
lakes and rivers, and coastal areas. 
taller, older trees of a stand with much 
chosen. some 
exists for live trees where nests are built within the canopy and 
sheltered from above 
2 
Distribution and In Bald are found 
North America (south to northern The northern part of the range, 
from interior Alaska south to interior British Columbia and northern Alberta 
and east to the Maritime Provinces, is 
season. Bald are 
the summer 
residents in coastal Alaska, 
south to northern California, the Great Lakes/St. Lawrence the 
northern Atlantic coast of the U.S., and the U.S. Gulf Coast. 
the rest of its range it occurs as a 
scattered breeder. 
, winter and 
northern Bald south to open (unfrozen) 
water and areas of concentrated prey. 
and sub-adults, show a 
Bald 
but 
in 
northward in 
the summer 1947). of ENP birds has not been studied 
to any conclusions. 
on - Most Bald at 5.years of age, 
have been observed is 
believed to be monogamy, with of lost mates 
the another bird at its nest. Nests are often 
re-used with the structure after each annual 
Initiation and season show variation with 
greater in southern areas than in northern. In the 
occurs March and In the south may as 
late October and as late as January. In all cases incubation is 35 and 
the stage is about 77 If failure occurs 
the female may a clutch as late as March. 
Survival - Bald have been known to live up to 48 years in 
(Terres in McGehee and Crawford 1985), too little is known of 
survival rates in the wild to comment. Estimates for birds range 
from a minimum of 20% survival et al. in Palmer 1988) to a maximum 
of 91% survival in Palmer 198 ) . 
3 
Food - Foods consumed Bald vary 
and individual 
with 
In 
season, 
, fish is the 
food source followed seabirds and mammals. Carrion 
is taken as is human refuse. In Florida Bay, fish and various birds 
make up the bulk of the diet (Robertson and Curnutt, . data) . 
date back to the mid-1880's, but 
- Records of Bald 
casual records of 
in ENP 
in 
ENP were available until 1958 when alarm over 
nationwide led to an intensive aerial survey of all 
the (Robertson pers. comm.) . Bald 
nest sites in 
censuses have been 
conducted Robertson and others almost since then. I 
censuses in 1988 with Robertson and have continued each 
year to the present. Scattered records of prey items collected from 
nests in Florida Bay and casual observations of at a Bald 
communal roost near Hammock, ENP, date back to the late 1950's. In 
1989 I a two-year food-habits in Florida Bay and in 1990 I 
started a one-year of use of the Hammock roost. 
STUDY AREA 
ENP is a 1.3 million acre wilderness at the southern of the 
Florida Rainfall 45.45 ± 2.613 inches per year over the 
course of the 
2) • 
ENP: Florida Bay, 
. 3) . Bald 
(Fig. 1). Most rain fell 
(1971) included the 
the summer months (Jun -
major habitat types in 
Coast 
of ENP 
Florida 
saline mangrove zone, freshwater wetlands, and 
habitat is limited to Florida Bay, the Gulf 
to a lesser extent, the rivers and 
• 4) • 
is a (1300+ 
of the southwest interior 
bounded on the north the 
mainland of the Florida on the east and south the 
Florida , and opens to the Gulf of Mexico to the west. ( 1971) 
describes three communities in Florida as follows: 
4 
Mud flats - Large areas flooded from 1 to 2.5m feet 
of marl-like mud with turtle grass (Thall asia 
kilometers of mud flats are low tides. 
5 
Many square 
1 Annual rainfall (in inches) recorded at 1959 - 1989. 
6 
rainfall (in inches) and ranges for 1959 - 198 . 
7 
3. habitat of National Park. 
8 
4. Bald nest sites of National 1959 -1989. 
9 
Florida Bay - These islets, scattered the 
from a few dozen square meters to hundreds of hectares. 
kinds: 1) more than lm of peat soil and covered 
mangrove forest (found in northeast Florida 
range in size 
are of three 
with 
of 
mangrove a 
a center of 
central area, and 3) 
elevation dominated 
of mangrove 
grasses. The central 
area is marl and of sparse while the 
is elevated and hosts a 
mangroves. 
of hardwood trees as well as 
Submarine meadows - Numerous areas 
stay inundated at all times. 
than the 
covered with lush 
mud flats that 
of various 
of seagrasses .e., , 
......... ~.~ .. ..._, .......... um filiforme) . 
METHODS AND MATERIAL 
- Bald territories are defined as areas of 
where nests. Territories may include more than one 
nest, but one is used per season. The of observations 
per season in this allowed for a more than that 
(1974). In this active territories are those 
in which an adult is seen at least once the season. 
attempts 
nest as if 
s "active nests") are defined as an adult seen on the 
or the presence of eggs or young 
Nests were considered successful when young birds of size were seen 
in or near them. Bald seasons in ENP span from fall of one 
year to of the next year. In order to avoid confusion and 
better of the text, seasons are referred to the year 
in which start (i.e., the October 1977 to 1978 season is referred 
to as the 1977 season) . 
low-level aerial census 
as described in Fuller and Mosher (1987), Grier (1 82b), and 
10 
( 19 7 4 ) . A sma 11, 
low-level (30-70m) 
aircraft (i.e., Cessna 172 or 182) was flown at 
over all Bald habitat in ENP 
each season When a nest was located its 
location was recorded as well as the presence and of near the 
nest. Nests were circled a number of times sufficient to determine their 
contents and condition. 
intervals to determine the 
were continued each season at 
and final outcome of attempts 
5 or 6 ) . Since many Bald use their nests for 
seasons a were located each year the 
same sites that were active the year before. By 
habitat, 
over each area, 
in the season, and 
error (Fraser et al. 1984) and 
data (Fraser et al. 1983, Grier et al. 1981) were minimized. 
- When necessary and feasible, aerial surveys were 
ground searches. For the most part, searches were carried out on 
inactive from the air but had a of active 
These were visited via small boat and searched on foot for nests. If 
was the nest was revisited at intervals necessary 
to determine the and outcome of the 
- I reviewed field notes from all aerial surveys and 
checks for seasons 1959 1989. For every attempt I 
listed year, number, and Julian date and an code of each 
observation made. codes were as follows: 1) no before a 
attempt (adults may have been present but nest was not built or 
2) old nest refurbished or new nest built, 3) apparent 
incubation or eggs in the nest, 4) chicks in grey 5) chicks 
feathered, 6) young of size, 7) at 
after 
after 
in their nests very 
(Robertson pers. comm.). 
is and 8) no or at 
in Florida Bay roosted or sat 
in the season, be 
In order to avoid any if a bird was 
11 
noted as in the season and was observed away 
from the nest then seen later in the season, I didn't count 
the first as incubation (n 6) • 
- Nest locations were recorded and Nest trees were 
measured for , diameter at breast (DBH) , of nest and 
condition of nest tree (i.e., live, dead). At 12 sites distance and 
of the 4 nearest trees ~ 2m tall were measured. Size of nest-
were calculated USGS maps. 
- Field notes were on all and observations. A 
computer database was maintained with the fields: 
attempt 
name, 
season, active 
success no. of young 
sub-adults seen, and new nest 
maximum no. of adults seen, no. of 
Rainfall data were collected at 
statistics (Sokal and Rohlf 1981) of 
all and nest site parameters described above. of 
parameters were made between east and west Florida Bay 
two-tailed t-tests and ANOVA. Linear was used to determine 
trends over time for all parameters and to determine 
parameters. Where the data of 
and between areas and between years. Annual 
was with rainfall to determine effects 
Effects of failure the use of new nests 
efforts were determined for each 
between 
was 
linear 
on 
use of 
tables of nests and sites (number of years that a 
nest or site were calculated and correlations were 
for each and condition of nest tree. For all a 
of 0 05 was considered Statistical were 
with the ABstat statistical (Anderson-Bell Co., 1984) or 
Krebs (1989) Means are ! 2 standard errors 
12 
RESULTS 
- Aerial surveys and checks were conducted each season from 
1959 to 1989 except 1984 and 1985. Notes for the 9 62 season were not 
one observation available for The 1981 survey consisted of 
per and these data were not included in any of the 
, therefore included data from 2 6 seasons. the of 
record, the number of territories observed from 27 to 31 and a total 
of 5528 observations were made (Table 1) . Over all years each was 
observed an average of 7.3 ~ 0.682 times per season . 5). As part of an 
vU'iLL~J~.~~U the Julian dates Of all of (see below) I 
observations made at territories in which there were attempts for 
each season of the The distribution of these observations (n 
Each survey included most or all of the = 3674) is shown in 6. 
territories, this distribution is indicative of the distribution 
of all observations combined. Since data on attempts are sensitive 
to the 
of total 
Florida Bay 
observed 
1 
of census (Fraser et al. 1983) I a 
attempts on date of first census 
. 16 8 f df = 21 , p = . 57 9 ) . 
and found no 
- There were 31 defined Bald territories in 
the • 7) • The number of active territories 
from 27 to 31 per season in densities of 
50km2 to 1 43. 5km2 • I did not calculate the areas of 
territories because I had no data defended or 
areas. 
active 
However, distances between active territories and their nearest 
were calculated for use in of distribution. I used 
Clark and Evan's Krebs 1989) method for known 
to the pattern of territories in Florida Bay. Clark and 
1, random Evan's method results in an index of (R) where: R 
0, the upper limit 
of 2.15, Statistical is determined a z-
score; than 1 96 indicates a pattern. For all 
seasons combined R = 1.14 + 0 192. For each season, R was above 1.0 . 8) 
13 
and z-scores were above 1.96. of distribution is 
indicated the of intermediate distances between territories 
= 11.02, df = 1, p 0.0009) • 9) • 
14 
Table 1. Numbers of observations at Florida Bay Bald 
Season 
1959 
1960 
1961 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1982 
1983 
1986 
1987 
1988 
1989 
mean + 2 S .E. 
No. Territories 
Observed 
27 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
29 
29 
29 
30 
30 
31 
31 
30 
30 
29 
31 
31 
31 
31 
31 
29.03.:. 0.612 
Average 
6.52 
6.30 
4.92 
6.52 
8.33 
9 55 
7.14 
8 57 
7.71 
5.82 
4.68 
7 27 
9.31 
8.86 
9 90 
9.23 
6.35 
6.48 
6.83 
6.76 
7.62 
10.96 
7.03 
5.90 
8.29 
3.35 
7.31!0.6 
territories. 
Standard Error 
0.761 
0.295 
0.156 
0.403 
0.347 
0.429 
0.322 
0.414 
0.302 
0.160 
0.169 
0.145 
0.342 
0.344 
0.259 
0.204 
0.207 
0.273 
0.068 
0.122 
0 185 
0.483 
0.173 
0.251 
0.274 
0.239 
distribution of numbers of census season at Florida 
16 
6. The distribution of 3674 observations of Florida Bald territories in which there were 
1 1959 - 1989 
17 
in Florida 1959 - 1989. The 
18 
8 Index of 
959 - 1989 The 
territories 
and Evans in Krebs 1989) for active 
each year were well above 1.0, a 
19 
in Florida 
in the 
9. Cumulative observed and gvnQ·~r distances between active Bald territories in Florida 
- 1989 
20 
chronology - Bald in Florida Bay were observed with new or 
as 7 August, and were as as 15 
October. 
nests as 
of size have been at nests as late as 25 May 
10) . Table 2 shows in Florida Bay for the of 
record. Incubation was earlier in the western half of Florida Bay (mean 
189.2) than in the eastern half (mean = 194.6) (t .84, df = 890, P 
0.002) as was the presence of chicks {western mean= 221.72, eastern 
mean= 229.2, t = 3.80, df = 418, P = 0.0001). at the 
territories continued later in the season in the western half 
(western mean = 272.1, eastern mean 261.9, t = 2.56, df = 424, P = .005) 
11) . Successful attempts earlier and were active later than 
unsuccessful attempts (Table 3 and . 12) . I calculated the effect of rain 
on of the mean date of incubation of each 
season with the sum of rainfall (in inches) recorded at Ranger 
Station from 1 to the overall mean date of incubation (7 , there 
was no ( F = 0 . 52 5, df = 2 5 I p = 0 . 4 7 5) . 
on - Total Bald (defined as 2 x 
41.8:. 2.21) and total 
attempts) in 
Florida Bay 32 to 50 (mean adults 
(the number of adult seen on territories where no attempt 
occurred) from 2 to 22 (mean= 11.3:. 2.04). The overall adult Bald 
Subadult Bald 
from 40 to 59 with a mean of 53.2:. 1.84 
do not maintain territories as adults do. 
. 13) . 
I assumed 
that the occurrence of subadults aerial surveys was a random event and 
that the number of subadults encountered was to the subadult 
Therefore, instead of total numbers of subadults 
I calculated the number of subadults observed per hour of 
observation for each year . 14). This from 0.08 to 1.53 (mean= 
0.57.!. 0.164). 
21 
Table 2. statistics of the of Bald in 
Florida Bay, 
- 1989. 
Standard Min. Max. Range 
Error 
725 110 (18 Oct) 1.61 8 238 230 
inactive 
Nest 306 152 (2 9 Nov) 1.68 38 234 196 
895 191 (7 Jan) 0.95 107 286 179 
Chicks - 421 225 (10 Feb) 1.00 167 314 147 
Chicks - 306 249 ( 6 Mar} 0.98 202 306 104 
Feathered 
sized 228 269 (2 6 Mar) 1.25 219 329 110 
young 
427 266 Mar) 1.99 171 365 194 
active 
366 273 (30 Mar) 1.99 174 365 191 
inactive 
22 
Table 3. of the of between 
successful and unsuccessful Bald 1959 
- 198 9, t-tests. 
Mean Standard t-
p 
success 106.8 45.06 2.32 722 0.010** 
inactive 
unsuccess 114.3 41.5 
Nest success 148.3 25.66 2.73 306 0.003** 
unsuccess 157.5 32.6 
success 187.1 24.92 4.99 890 0.000*** 
unsuccess 196.6 31.2 
Chicks - Downy success 224.9 18.57 0.68 418 0.247 
unsuccess 226.2 22.3 
Chicks - success 248.7 16.52 1.12 304 0.130 
Feathered 
unsuccess 251.0 18.03 
success 282.3 39.67 8. 26 424 0.000*** 
active 
unsuccess 251.6 36.86 
success 281.8 38.73 4.51 364 0.000*** 
inactive 
unsuccess 264.2 35.62 
23 
The distribution of observed 
1989 (n = 3674). 
24 
Julian Date) of Bald in Florida 
of Bald 
of t-test 
25 
for successful 
1 *** = 
Means and ranges of seven of and western 
Results t-test in text, ** *** = at 
26 
13 
989. 
adult Bald 
27 
of Florida National 
14. Number of subadult Bald observed per hour of aerial census in Florida 1959 - 1989. 
28 
Over the time of the the number of 
number of adults) showed a 
(r - . 3 2 7 f df = 2 5 , p = 0 . 1 0 ) . 
attempts (and therefore the 
downward trend but this was not 
The number of adults 
showed a but increase (r = 0.43, df = 25, P 0. 02) . 
(r = Overall numbers of adults showed no trend over the of the 
0.08). Subadults observed per hour of survey showed a marked decline over 
years ( r = -0 . 4 3, df = 2 5, P = 0 . 0 2 5; . 14} . 
Production - Most of the known Bald territories in Florida Bay were 
active the (me an 9 5 . 6 8% .:!:. 1 . 58 4 ) 15) . 
of individual territories (seasons active/seasons observed) 
from 40% (n = 1) to 100% (n = 17). A total of 493 young were in the 
31 territories the 26 seasons of the with a mean of 18.9.:!:. 1.64 
per season. Brood size 0. 85 .:!:. 0. 05 for all active 
territories, 0. 90 .:!:. 0. 084 for all attempts and 1. 44 .:!:. 0. 054 for 
successful nests (Table 4 and .16). Active Bald territories 
were observed 718 times, of which 544 
young. Table 4 lists seasonal averages of 
Florida Bay and Table 5 lists 
parameters compare with Bald 
studies . 17) 
and 345 
parameters observed in 
5-season blocks. These 
found in other 
There were no differences in effort or success between eastern 
and western of Florida Bay (ANOVA, df = 30: active terr. F 3.201, 
P = .084; nest. attempt F = 0.929, P = .34; nest success F = 0.023, P = .88; 
young F = 0.131, P = .72). Nor were their any differences in ratios 
of effort df = 30: attempts terr. F 0.39, P 
.53; nest F 0.48, P = .49; I attempt F = 3.58, P 
= .068; and success F = 2.36, P .135). 
29 
Table 4. Bald in Florida Bay, 1959 - 1989 (n 2 6) • 
Active Territories 27.9 ! 0.64 25 - 31 
21.1 ! 1.92 16 - 25 
Successful Nests 13.1 .!. 0.98 9 - 18 
Young 18.9 ! 1.61 13 - 29 
Terr. 0.68 .!. 0.052 0.46 - 1.00 
0.90 ! 0.068 0.61 - 1.25 
1.44 ! 0.054 1.18 - 1.71 
15. Percent of observed Bald territories in Florida that were 1959 - 1989 
31 
16. 
959 -
of the number of Bald 
32 
current 
33 
and 
Hensel 19 
success from various 
(c) = McEwan and Hirth 1979, (d) = 
As mentioned above, there was a but downward trend in 
the number of attempts per season in Florida Bay. There was a 
season (r 
not show 
upward trend in the number of active territories observed per 
0.48, df = 25, P = 0.01), but all other parameters measured did 
over time (Table 6) . 
The effects of adult size on 
Table 7. The correlations between the number of 
the numbers of attempts (r = 1.00), successes (r 
are shown in 
adults and 
0.56), and young 
(r = 0.50) are inherent in the definition of the terms. However, 
adults showed a strong correlation with active 
territories (r = 0. 51) and a strong 
(r = -0.65) . 18). 
There was no between the level of 
success rate except for the data shown in 
young attempt has no 
correlation with 
19 and 20. 
and 
The number of 
to the 
number of attempts (r = -0.18, df = 25, P = 0.37; i.e., no 
19), but was correlated with the number of active 
territories (r 0.38, df = 25, P = 0.05). The same held true for the number 
of young at successful nests where there was no with 
the number of attempts (r = 0.003, df = 25, P = 0.98) or successful 
nests (r 0. 01, df = 25, P = 0. 93) but a correlation with the 
number of active territories (r 0.47, df 25, P 0.01; . 20). 
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Table 5 Bald in Florida 1959 - 1989, intervals. 
Distribution of young 
Active Nest. Nests Att. Tot. 
Years Terr.s Succ. Succ 0 1 2 3 succ att. 
1959- 121 103 63 61.2 59 48 29 1 109 1.73 1.06 
1 64 
1965- 135 18 76 64 4 41 46 28 0 102 1.34 
1969 
1970- 142 102 57 55.9 50 32 25 0 82 1.44 0.80 
1974 
1975- 149 114 73 64.0 42 35 33 3 110 1.51 0.96 
1979 
169 111 71 63.9 28 31 31 0 93 1.31 0.84 
Total 716 548 340 220 192 146 4 496 
mean 143.2 !. 109 6 !. 68.0 .:!:. 61 9 ! 99.2 ! 1 46 ! 0.90! 
14.202 5.558 6.248 2.860 9 420 0.446 0.084 
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Correlation matrix and 
results in Florida Bay, 
indicates 
(in 
1959 - 1989 
of Bald 
= 25 for 
Table 7. Correlations and 
and 
indicates 
37 
(in 
195 - 1989 (n 
of Bald 
26, df = 25 
18 Number of 
1959 1989. 
adult Bald vs number of active territories and 
38 
per and the number 
39 
0 The between the number of Bald 
of active territories, and 
40 
per successful 
successes, Florida 
to 
Factors Success - There were 182 failures where 
observations included at least one date of incubation and one date of 
I calculated the date of failure as the middle date 
between the two observations. Most failures (n = 16 , 87.9%) occurred 
the incubation stage, however 9.6% (17) occurred while chicks were 
present in the nest and 2.7% (5) occurred with feathered chicks present. The 
mean date of failure in the incubation stage was 221.1 (6 ~ 4.76, 
in the chick stage it was 247.5 (4 March)~ 13.73, and for the feathered 
chick stage 271.8 (29 March) ~ 11 84. There were differences between years 
for dates of failure in the incubation stage (ANOVA, F = 1.791, df = 159, P 
= 0. 02) 21) . I correlated the dates of failure with all of the 
parameters, 
below), and rainfall {annual, 
of fish (by quarter and annual, see 
the season and 
cumulative the season) . There were no 
correlations except cumulative rainfall the season (r = 0 48, 
df = 16, p = 0.05) . 22) . I the distribution of the observed 
rainfall from November to the distribution of rainfall 
the months in which each nest failed. The distributions differed 
= 41.97, df = 13, p < 0.01), 
may effect success . 23) . 
The success of a attempt was of 
sites. at nests that had been used the 
difference in success rate v. those in built nests 
P>0.05). attempts made at sites not used the 
that rainfall 
of nests or nest 
year showed no 
3.057, df 1, 
year also 
showed no difference in success rates v. those at established sites 
2.089, df 1, P>0.05). However, success was on the of 
the 
more 
P<0.005). 
year. Territories that had been successful the year before were 
to be successful than those that had failed = 11.84, df = 1, 
Within territories 70. of attempts were successful 
a successful year and 
the year before. 
51.7 were successful failures 
41 
1 Mean dates and ranges of Bald failure in Florida when nests were in the 
incubation 1959 989. 
42 
Mean date of Bald 
season (Dec- Mar), 
failure in Florida 
9. 
43 
vs cumulative rainfall (in inches) 
when Bald 
totals, Florida 
44 
failures occurred vs those 
959 - 1989. 
There were no between success and 
of territories based on for each of: 
attempt, attempt, and 
success the mean distance to the nearest active for the 
(df 30: r 0.01, p 0.94; 
, r . 02, p = 0 8 9; r = 0.04, p = 0. 84) . 
I used the number of fish per man-hour recreational fisherman in 
Florida Bay (M. . data, South Florida Research Center, ENP) 
as an index of prey abundance for Bald 
between catch/hour for 
There were no 
Oct-Dec, Jan-Mar, 
averages 
successful nests, successes 
the numbers of attempts, 
young and 
for 18 seasons ) . 
- There were 2 0 6 Bald nests at 156 sites discovered in 
Florida Bay the Some nests were visited and measurements taken 
of various parameters but others were described from aerial survey data. 
As a result, the sizes for various parameters were different. Black 
Mangrove racemosa) White Mangrove (Avicenia were 
the most common nest trees in Florida Bay for 170 (82.5%) of the 
nests. 
trees) . 
Of these, more than half (101, 59. 4%) were snags 
Red Mangrove was the nest tree 
(11.6%) cases, and most of these (70.1%) were The other 
dead 
in 24 
of tree used for 
nests built in it 
Bald was a Ficus sp. tree with two 
Three nests (1.5%) were built on the 
Table 8 summarizes the distribution of all nests as to tree 
condition. Since the habits of Avicennia and 
similar and the to tell them apart aerial 
and 
are very 
is 
difficult, I refer to them both as Avicennia and I combined them 
for vs Rhi 
Table 8 of nest trees used 
seasons. are dead trees 
a dead center stem and live sprouts 
Tree 
Avicenia and 
Other sp. 
Ground 
101 
1 
2 
52 
17 
1 
46 
17 
4 
Florida Bay, 1959 -1989 
live" are trees with 
base. 
170 
24 (2 unknown) 
3 
The average diameter at breast (DBH) for all nest trees was 33.4 ! 
2.947 em (n = 61) and average tree was 4.72! 0.604 m (n =59). 
of nest rims 3. 96 ! 0. 381 m (n = 99) and was correlated with 
nest tree (r = 0. 805, df = 41, P = 0. 000). Nests 1.29 ~ 0.166 
m in diameter (n = 26) and 0. 89 ! 0.164 m (n = 23) . DBH was not 
trees (t 
df = 52, p 
0.0004) and 
different between Rhi nest trees and Avicennia nest 
0.917, df = 55, P = 0.186) nor between dead and alive (t = 0.581, 
0.281). Rhi trees were taller (t = 3.537, df = 52, P = 
as a result, nest trees were taller than dead ones 
(t = 2.993, df 47, P = 0.002) (Tables 9 and 10). At 12 nest-sites I 
measured the (~ 2m) of the four nearest trees and the 95% 
confidence interval with the of the nest tree (as in Wood et al. 
198 9) . At two of the 12 sites was the nest tree taller 
) . However, I believe that the habits of mangroves . e., a 
central stem with numerous smaller stems either from 
make 
Most Bald 
roots or from prop-roots [Rhi 
traditional measures of nearest 
nest-sites appear to be of three 
attributes 
types in Florida Bay: 1) 
hurricane-killed trees, isolated in mud-flats; 2) trees 
or small groups of trees that form isolated with or dead 
central stems; and 3) 
that encircles most 
mature trees located in the mangrove 
This is evident in ) estimates 
(Krebs 1989) of 12 nest sites in Florida Bay. Three sites had densities of 
less than 25 stems/ha 1 above); 3 sites had densities greater than 2000 
stems 2); and the 6 sites from 150 to 900 stems/ha 
3) • 
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Table 9. 
Rhizophora 
Age of 
Nest 
) 
DBH (em) 
Tree 
Avicenia 
Rhi 
Avicenia 
Rhi 
Avicenia 
of nest , DBH and tree Avicenia and 
nest trees Florida Bay, 195 
3.75 .:. 0.578 124 
0.835 0.202 
4.42 .:. 1.460 19 
32.65 .:. 3.072 50 
0.917 0.181 
4.66 .:. 0.592 49 
3.537 0.0004 
48 
Table 
Bald 
Age of 
Nest 
DBH (em) 
Tree 
(m) 
of nest age, DBH, and tree 
nest trees, Florida Bay, 1959-1989. 
Dead 4.09 ! 0.936 72 
4 8 
Dead 33.47 ! 3.872 24 
Dead 4.21 ! 0.666 24 
6.01 ! 0.986 25 
49 
for dead and 
0.0987 0.461 
0.5812 0.281 
-2.993 0.002* 
24. The number of new Bald 
does not include seasons 
nests built each season in Florida 
60 and 1965. 
50 
1959 - 1989. The mean of 
25. of the area of all 
(163 4 ha and 318 ha) are 
51 
vs those on which Bald 
neither had nests 
values (% seasons active x ave. number of young season) for Bald 
territories in Florida 1959 1989. 
52 
After built, nests lasted an average of 3.84 + 0.536 seasons. The 
of nest tree had no effect on the of nests (t = 0.835, df 
= 141, p 0.203), nor did the condition of the tree (live v dead) (t = 
0.098, df 128, p 0.467). New nests were built at an average rate of 4.95 
~ 1.348 per season not seasons hurricanes 
24) . In 1960 and 1965 severe hurricanes hit southern Florida as Bald 
each of those storms about 
half (16) of the in Florida Bay built new nests • 2 4) • 
There were 10 occurrences of nests the season. In 
half of these cases (5) the but in the other half the 
young survived and were raised to 
cases, young were raised on the 
age on the In three 
under the nest even though the nest 
appeared to be sound. These events were the result of 
young out of the nest before could and not 
any way to return to it. In four cases, nests fell before the season 
and the adults refurbished it on the 
season(s). 
and used it for the 
Bald 
the 
have nested on 52 of the 171 in Florida Bay. The in 
range in size from 0.1 ha to 318 ha. Keys with nests from 0.1 
ha to 66.6 ha. 25 shows the distribution of the area of all in 
Florida 
selection for 
0.000). 
those used Bald 
Bald 
for There was a 
37780.6, df =51, p 
- Given that different territories had 
and different numbers of I different levels of 
calculated a value of for each of the 31 Bald 
territories in Florida Bay. The 
of the of seasons in which the 
the average number of young from that 
are shown in Values of 
locations to numbers) . 
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of is the 
was active and 
per active season. 
6 (see 
For each 
7 for 
I 
calculated a linear between 
Sable to determine if was 
values and distance from East 
on location in the bay. The 
was not ( r 2 = 0 . 0 4 , df = 3 0 , P = 0 . 2 5 6 ) . To 
determine if 
value of a 
but 
p 0.208). 
DISCUSSION 
was related to I tested the 
and the average distance to its four nearest active 
the was not (r2 = 0. 05, df = 30, 
The of observations attained in this of Bald 
in Florida (mean = 7. 31 was much greater than most Bald 
studies . e., 2 Hansen 1987 and Troyer and 
Hansen 1965; 
6/season suggested 
McEwan and Hirth 1979) and is above the level of 
Fraser et al. (1984). This is also the 
database on Bald 
accurate than many 
For these reasons, the results are more 
- Actual 
Florida Bay in late November with the 
studies. 
at Bald 
or 
nests in 
of nests 
and lasted into late March when young were present. This is 
an average of 4 months per successful attempt which is in accordance 
with the 112 (35 for incubation and 77 for 
in Palmer (1988) for a The earliest date of 
incubation observed was October 15, and if eggs in fact were present, this 
would the earliest date for Florida Bent (1937) as 26 
October. The latest observation of incubation was 12 , a result of a 
second attempt after the nest fell earlier in the season. 
Bent (1937) also the presence of eggs into 
- There have been over 450 young Bald 
from nests in Florida Bay from 1959 1989. Yet 
this the number of adults has remained constant 
42 individuals) . Whittaker (1975) states that 
a state on the average, births deaths. 
In order to this definition to the Florida Bay Bald it 
must be assumed that all of the young either died before 
to other areas. There is no evidence to support 
either No matter what the definition of the adult 
of Bald in Florida Bay appears constant or stable. Newton 
(1979) reports that in some raptor of 
has been maintained of young. For a stable 
to exist there must be a mechanism(s) that 
prevents it from (or Newton (1979) described four 
conditions indicative of a stable 
conditions - the reestablishment of a 
man - does not to the Florida Bay Bald 
One of these 
after removal by 
Newton's 
other three conditions and their 
described below. 
to this are 
Stability of the in both size and distribution over many 
years. - The of the of Bald 
Bay is shown its limited fluctuations over the 
in Florida 
of record. The 
of the 2 6 seasons fluctuated within 15% of the mean for 20 
observed. Three seasons were below 15% and three were above. The 
distribution of the has also been stable. Of 
the 31 territories, 17 have been active every year of the and 
most of the others have been active every year . 15) . 
The existence of us" adults, of but to do 
so when a territory is made available. - In all but 7 seasons 
there have been some territories that went 
Also, each season from 2 to 22 adults have been observed on 
established territories where no attempt occurred . 13) Of the 
175 cases of active territories about 70% involved 2 adults at a 
and 28 involved a adult. This suggests that some in 
Florida Bay may not breed as has been found with Bald in 
southeastern Alaska (Hansen and 1985) . These 
are not per se since 
adults at 
of adults 
are established in their 
active territories may 
either: 1) a or unfavorable 
and for better territories to become available, or 2) 
members of that had lost their mates and were 
The latter case would be indicative of an unstable or 
that does not appear to be the case in Florida Bay. 
adults is the 
The is of 
between the 
number of adults and the numbers of active territories and 
18) . adults declined with increased 
that excess adults took part in when 
conditions However, as the number of active territories increased 
so did the number of adults. Taken 
suggest a stable, saturated 
numbers of adults. Hansen (1987) related 
adult Bald to fluctuations in food 
indication that this is the case in Florida Bay (see below) . 
In areas where nest sites are not restricted, there is a 
these two 
numbers of 
There is no 
of 
. - The pattern of distribution of Bald 
territories in Florida Bay is indicated in 8. Even the number 
of active territories from 27 to 31 their distribution 
never a random or pattern. 
Newton (1979) a hierarchical for the limitation of a 
In most cases, of prey is the 
factor, followed the of nest-sites, and the 
of nest-sites that are far away from other 
The of from fish 
Results) makes it that food is a 
(see 
factor in Bald 
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densities in Florida Unlike 
which are fish and 
due to food stress (Kushlan and Bass 1983), 
shift their prey preferences in response to 
comm.). remains collected from Bald 
included over 20 of birds and over 10 
. data) . 
haliaetus) , 
suffer reduced 
in Florida Bay are able to 
(Robertson, pers. 
nests in Florida Bay have 
of fishes (Curnutt, 
I did not the of suitable nest-sites in Florida 
Bay, there is to suggest that this may be a factor in the 
all of the nest-sites distribution or number of Bald 
described were in the most common tree in the (Avicenia and 
Rhi spp.), and many of these were not emergent, nor of 
size. Also, the of nest types observed (in trees, under trees after 
initial nest fell, on suggests a lack of and a 
of sites. The to nest on 
some limits but many did not harbor nests. 
It is that a nsuitable" nest-site would be one where mammalian 
were absent . e., Bald in Alaska avoided islands inhabited 
Arctic Foxes Sherrod et al. 1977) . Robertson 
comm.) that the lack of on some 
suitable in central Florida and the near absence of 
attempts on the mainland acent to the (3 of 544 attempts) may 
be the result of avoidance of areas where raccoons lotor) were 
present. there has not been an of the distribution of 
raccoons in Florida Bay, have been observed on a number of in the 
central of the and have been seen expanses of 
mudflats at low tide. 
The of the distribution of active Bald territories in 
Florida Bay suggests that may be limited territorial 
behavior. I have no data on defended 
there have been a number of casual observations of 
57 
in Florida 
adult 
and other adults from their Bald 
size has been estimated distances (or half-distances) 
between active nests (Howell 1937, 1947, Grier 1969) but this method 
is in error and Frenzel 1987). Bald 
defend an area of variable size around their nests (Gerrard and Bertolotti 
1988) but very few data are available and Frenzel 1987) . 
nearest distances between Bald 
territories in Florida Bay from 11+ km to 1.5 km, with the greatest 
concentration of territories in the western south of 
there are 6 territories in 40 km2 (0.15 territories 
could be due to habitat or differences in prey 
different parts of Florida Bay Raptors in less 
tend to defend territories than those in more 
1979). 
in 
areas 
areas (Newton 
The obvious of the 
not shared 
of Bald in Florida 
Bay is the sub-adult The decline in the 
number of sub-adults observed per hour of aerial survey 
indicate low survival of Bald at some stage between 
age. A recent decline in sub-adults is also 
14) may 
and 
data I 
collected at the communal roost near 
roost 
adults 
from March 1990 to 
ENP. I observed the 
1991 and found at most 14 sub-
In the late 1960s and 1970s, Robertson and others made 
observations at the roost and 
pers. comm.). Without 
found 20+ sub-adults 
marked birds the survival and 
of from Florida Bay cannot be known. 
- Bald 
above the 0.7 young per 
in Florida Bay is stable and is well 
that et al. (1973) felt was 
necessary for a to maintain itself. The number of young per 
attempt and success in Florida Bay is than that for 
in all of National Park, and the western 
Great Lakes et al. 1973) and is similar to and 
58 
central Florida (McEwan and Hirth 1979, Sprunt et al. 1973) . 17). The 
value in 
result of low 
17, Troyer and Hensel (1965), may be a 
size (n 1) . McEwan (1977) 50% Bald 
in central Florida than in National Park. 
While production in numbers of young per attempt and success are 
for central Florida (as in McEwan and Hirth (1979) 
the difference is not that great. The central Florida nests 
more young per attempt (t = -2.204, df = 31, P = 0.01) but not 
per success (t = -1.19, df = 31, p = 0.121). that Bald in 
Florida are near the extreme southeastern limit of the ' range, it 
is 
elsewhere. 
that at 
The factors that influence the outcome of Bald 
levels as those found 
attempts in 
Florida Bay include 
past success in a 
the number of active territories, and 
that started in the season was 
more successful than later attempts. This has been found to be the case for 
most raptor (Newton 1979) and was true for Bald in Florida 
1947) and southeastern Alaska where Hansen (1987) found increased 
food on earlier commenced earlier and lasted 
in western Florida Bay than eastern Florida Bay . 12) but there 
were no differences in success between the areas. This suggests 
as the western that the eastern of Florida Bay may not be as 
part and in the east must take more time to raise the same number of 
as those in the west Heavy rain has been found to 
effect success (Newton 1979) I found that months with 
rainfall had more failures than . 23), and rainfall had 
no of that the adverse effect of 
rain is on either the adult, the eggs or the young (i.e., The 
better than chance for a of Bald in Florida to 
succeed at a if the same was successful the year 
before indicates the establishment of 
Gerrard and Bertolotti (1988) observed that 
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In 
of 
failed to nest the year a and succeed more 
often the year success. 
There is no evidence of a 
the Bald of Florida Bay. 
and 
success was 
among 
of 
distance to the nearest active This was also found with Bald 
in central Florida (McEwan 1977) and it suggests that 
territories in the may be 
manner that avoids deleterious effects of 
must be 
The 
between the number of active territories and the number of young 
and success are . 19 and 20) . 
number of young 
no 
in a 
vu.u.v..;;;;u. per 
While the 
correlated to the number of active territories. This is 
of environmental 
adults and 
where some seasons are more 
which leads to 
of young. 
the result 
for all 
occupancy of 
territories as well as 
A very 
Florida Bay occurred 
a number of raptor 
start of the 
in food was 
(87%) of the failures of Bald in 
the incubation stage. Newton (1979) 
studies and noted that more birds fail near the 
season than near the end. He believed that shortages 
the ultimate cause for most nest failures, 
on the adults either while is to desertion of eggs 
or or before the the females 
of eggs) . More data on prey and energy of 
Bald in Florida Bay are needed before this can be tested. 
Other causes for desertion of nests include human interference, 
and weather (Newton 1979). Human interference does not appear to be a factor 
in nest failure in Florida Bay. Most nests are inaccessible and unknown to 
the and nests that were closest to human .e., 
nos. 5, near , and 25, near did not have low 
value 2 6) • In Florida Bay, the 
60 
I could find with mean date of failure was cumulative rainfall 
the season. rainfall correlated with nest 
failure. Whether the rainfall affects the birds on the nest or some aspect 
of behavior (i.e., food due to effects of rain on to 
or behavior of prey is not clear. 
-Bald in Florida Bay 
did not respond to in nests or nest sites as 
has been found in other (i.e., Gerrard and Whitfield 1979, 
Swenson et al. 1986) . This may be an to the 
short of nests in Florida Bay. Nests lasted an 
average of 3.84 seasons compared to 5 seasons in Saskatchewan (Gerrard et al. 
1983) and 20 seasons in Alaska 1982) . The measure of 
I to each showed a range (4 to 122). 
this value would seem to a measure of the of each area 
in terms of the necessary prey, etc. to Bald Eagles, 
Newton (1979) warns such He stated that 
success of a may be due to the combined effect of the best birds 
the best territories, while lower 
less are left with lower 
was of location in the 
such as differences in prey 
should be tested. 
sites. 
- Nest sites of Florida Bay Bald 
of any other studied in both 
of dead trees used (Table 11) . 
breeders . e., younger or 
of territories The 
of territories. Other 
or territorial behavior 
are different from those 
tree 
in Florida 
and 
have no choice but to use mangroves for nest trees since there are few trees 
of any other The that Bald have for 
trees however does show itself in their use 
Hammock, 20 km north of Florida Bay, as a 
of the near 
roost for birds that 
in the (Curnutt, . data) . The use of dead trees to nest in is very 
rare in other parts of the Bald range. authors (i.e., Gerrard 
61 
and Bertolotti 1988, Wood et al. 1989 have that select for 
trees, because offer more permanent support than dead 
ones (Mathisen 1983) . However, mangroves, seem to 
remain sound for many decades after die as is evident in 
the number of 
hurricane in 1935 
trees still that were killed the "Labor 
pers. comm.). Thus, in Florida Bay, dead trees 
may offer one of the most secure foundations for nests. 
As in the Aleutian Islands (Sherrod et al. 1977), the lack of mammalian 
on most of the in Florida Bay allowed for 
Bald In most cases, 
fallen and were refurbished as 
nests resulted from tree nests that had 
but three nests were initiated on the 
Ground nests, as in Shea et al. 1979, were rare 
(7 of 206 nests) 
available. Bald 
This may be a result 
themselves or a 
that there were suitable nest trees 
selected the 
of the 
for 
in Florida Bay for 
distribution of the 
drier instead of the smaller 
ones, many of which have very little soil and are inundated tides. 
The 10 cases of nests the season and three cases of 
young raised on the under nests may suggest 
selection on small inundated At such 
nests, would die in case of a nest. 
62 
Table 11. Characteristics of Bald nest sites from various studies. 
Location N 
192 and Isaacs 1989 
Louisiana 29 Taxodium distichum 0 93% Harris et al. 1987 
Alaska 324 Troyer and Hensel 965 
70 Pinus taeda Andrew and Mosher 1 
Minnesota 292 Pinus strobus rare Mathisen 1983 
Florida 61 Pinus sp. 4% most McEwan and Hirth 1979 
Florida 116 Pinus sp. 10% 19% Wood et al. 1989 
Florida Avicenia 53% few 
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CONCLUSION 
This reveals the 
be stable and saturated. 
addressed. The 
of Bald 
There are, however, 
in Florida Bay to 
that should be 
of in Florida Bay is part of a greater 
that nest from the Lower Keys north the Gulf 
Coast to at least The of the Florida Bay is 
the first step in an assessment of all Bald in southern Florida. 
of young Florida With its level of and consistent 
Bay may act as a core which could remain saturated even as 
decline. A more of Bald 
in southern Florida should with a 
program of both adults and This would data on survival, 
sex-ratios and and territories as well as information on 
of young. Another aspect of Bald that should be 
addressed is the apparent isolation of southern birds from 
northern ones. With seasons at different times of the year and 
little movement of northern birds into southern ranges 
[1976] 
in the south, all less than 
distinct 
This should be addressed 
four known cases of marked northern 
old), it is 
of Bald 
that there are two 
in eastern North America. 
individuals and 
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